Fully grown mouse oocyte contains transcription inhibiting activity which acts through histone deacetylation.
Mouse ovarian oocytes remain transcriptionally active during the entire period of oocyte growth. In the fully grown antral oocytes, RNA synthesis is terminated before initiation of maturation. The mechanism involved in this process remains unknown. It was proposed that some signals provided by companion granulosa cells, and accumulating in the cytoplasm of the oocyte, play a role in the termination of RNA synthesis. It seems possible that under influence of these signals, the oocyte cytoplasm becomes transcriptionally nonpermissive. In the present study, transcriptionally active, single blastomeres of the 8-cell mouse embryo were fused with nontranscribing fully grown oocytes, and RNA synthesis was analyzed in the resulting hybrids. We show that after 27 hr of culture of hybrid cells, transcription in the blastomere nuclei was finally silenced. This process occurs without nuclear envelope breakdown and is accompanied by progressive condensation of the chromatin in the blastomere nuclei. We show also the involvement of core histone deacetylation in the modification of chromatin configuration and termination of RNA synthesis in the blastomere nuclei.